FIG. 1 



V+ V- 




FIG. 2 




21 , 22 D/A CONVERSION CIRCUIT 

23 SAMPLING CIRCUIT 

24, 25, 28 CONTROL CIRCUIT 

26, 27, 29 THIN-FILM TRANSISTOR 

SL1 TO SL4 SIGNAL LINE 



FIG. 3A 



FIG. 3B 



IN 


A 


B 


c 


D 


E 


F 


G 


H 


I 


0 


1 


1 


1 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


0 


0 


0 


2 


0 


1 


0 


0 


0 


0 


0 


0 


0 


3 


1 


0 


0 


0 


0 


0 


0 


0 


0 


4 


0 


0 


0 


0 


0 


0 


0 


0 


0 


5 


0 


0 


0 


1 


1 


0 


0 


0 


0 


6 


0 


0 


0 


0 


0 


0 


0 


0 


0 


7 


0 


0 


0 


0 


0 


1 


0 


0 


0 


8 


0 


0 


0 


1 


1 


1 


0 


0 


0 


9 


0 


0 


0 


0 


0 


1 


0 


0 


0 


10 


0 


0 


0 


0 


0 


0 


0 


0 


0 


11 


0 


0 


0 


1 


1 


0 


0 


0 


0 


12 


0 


0 


0 


0 


0 


0 


0 


0 


0 


13 


0 


0 


0 


0 


0 


0 


1 


0 


0 


14 


0 


0 


0 


0 


0 


0 


0 


1 


0 


15 


0 


0 


0 


0 


0 


0 


0 


0 


1 



IN 


J 


K 


L 


M 


N 


o 


0 


0 


0 


0 


0 


0 


0 


1 


1 


0 


0 


0 


0 


0 


2 


0 


1 


0 


0 


0 


0 


3 


0 


0 


1 


0 


0 


0 


4 


1 


1 


1 


0 


0 


0 


5 


0 


0 


1 


0 


0 


0 


6 


0 


1 


0 


0 


0 


0 


7 


1 


0 


0 


0 


0 


0 


8 


0 


0 


0 


0 


0 


0 


9 


0 


0 


0 


1 


0 


0 


10 


0 


0 


0 


0 


1 


0 


11 


0 


0 


0 


0 


0 


1 


12 


0 


0 


0 


1 


1 


1 


13 


0 


0 


0 


0 


0 


1 


14 


0 


0 


0 


0 


1 


0 


15 


0 


0 


0 


1 


0 


0 



FIG. 4 



IN 


GENERATION OF Vsl 


0 


Vn 

R1//R2//R3 i 
RSW i 


1 


vn vn+i 

ri i i R3 

RSW ^ ^ RSW 

m vsl= 

||| (3Vn+Vn+1)/4 


2 


Vn Vn+1 

R2 4 i R2 
RSW ^ _ ^ RSW 

^ VSL= 

|| (Vn+Vn+l)/2 


3 


Vn Vn+1 
R3 i i R1 
RSW ^ ^ RSW 

h vsl= 

|] (Vn+3Vn+l)/4 



FIG. 5 

#1 #2 #3 #4 

si i_h ! ! ; 

32 J TL^I_ 

S3 1 n^_ 

n_ 

TIME 



FIG. 6 



D[3:0] 


V S L 


0 


v 0 


1 




2 




3 


(V 0+ 3V,)/4 


4 


Vi 


5 


(3V 1+ V 2 )/4 


6 


(V 1+ V 2 )/2 


7 


(V 1+ 3V 2 )/4 


8 


V 2 


9 


(3V 2+ V 3 )/4 


10 


(V 2+ V 3 )/2 


11 


(V 2 +3V 3 )/4 


12 


V 3 


13 


(3V 3+ V 4 )/4 


14 


(V 3+ V 4 )/2 


15 


(V 3+ 3V 4 )/4 



FIG. 7 



DP2] 



D[1:0] 




FIG. 8A 



FIG. 8B FIG. 8C 



IN 


A 


B 


c 


D 


0 


1 


0 


0 


0 


1 


0 


1 


0 


0 


2 


0 


0 


1 


0 


3 


0 


0 


0 


1 



IN 


a 


b 


c 


0 


1 


1 


1 


1 


0 


0 


1 


2 


0 


1 


0 


3 


1 


0 


0 



IN 


d 


e 


f 


0 


0 


0 


0 


1 


1 


0 


0 


2 


0 


1 


0 


3 


0 


0 


1 



FIG. 9 



IN 



GENERATION OF VSL 



Rda : 
R1//R2//R3 : 
RSW : 



VSL=Vn 






FIG. 10 




FIG. 11 



IN 


61 Aout 


62 Aout 


0 


VO 


V1 


1 


V1 


V2 


2 


V2 


V3 


3 


V3 


V4 



FIG. 12 




FIG. 14A 



FIG. 14B 



D1[3:0] 



D2[3:0] 



Sn1 



J-rt 



n 



n- 



D1[3:0] 



D2[3:0] 



Sn1 1 
Sn2 1_Tj 

Sn3 1 

0 — 

Sn4 1 



Sn5 1 

o- 

Sn6 1 



spi j — ri 

SP2 J_ 

S P 3 1_ 

SP5 J_ 

Sp6 1 



Jl_ 



TIME 



TIME 



FIG. 15 



D[3:0] 


(a) 


(b) 


0 


V H0 


V L0 


1 


(3V H0 +V H1 )/4 


(3V L0+ V L1 )/A 


2 


(V H o+V H1 )/2 


(V L0 +V L1 )/2 


3 


( V H0+3V H1 )/4 


(V L0+ 3V L1 )/4 


4 


V H 1 


V L1 


5 


<3V H1+ V H 2>/4 


(3V L1 +V L2 )/4 


6 


(V H1+ V H2 )/2 


(Vu +V L2 )/2 


7 


(V H1+ 3V H2 }/4 


(V L1 +3V L2 )/4 


8 


v H2 




9 


(3V H2 +V H3 )/4 


(SV^+VLg)^ 


10 


<Vh2+V H 3>/2 


(^2+^3)^2 


11 


( v H2+3V H3 )/4 


(Vl2+3V L3 )/4 


12 


V H3 


v L3 


13 


(3V H3 +V H4 )/4 


(3V L3+ V L4 )/4 


14 


(V H3+ V H4 )/2 


( V L3 +V L4)/2 


15 


( V H3 + 3V H4 )/4 


(V L3+ 3V L4 )/4 



FIG. 18 



IN 


171 About 


172About 


173About 


174About 


0 


VLO 


VL1 


VHO 


VH1 


1 


VL1 


VL2 


VH1 


VH2 


2 


VL2 


VL3 


VH2 


VH3 


3 


VL3 


VL4 


VH3 


VH4 



